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INTRODUCTION 


During the past 5 years the Bureau of Mines has published information 
circulars dealing with mining methods and costs :t 78 ore mines; 7 circulars, 
each of which is devoted to a discussion of one of the principal mining meth- 
ods; and 23 circulars dealing with special pkases of mining, such as ventila- 
tion, shaft sinking, tunnel] driving, the cost of equipping and developing 
prospects and small mines, underzround transportation, diamond drilling, and 

ground support. 


These circulars were written by many different authors, and in order that 
the wethod of presentation and the basis for compilation of data might be the 
same in all the papers the Bureau drafted an outline to be followed in their 
preparation. To clarify the data in these circulars, which are in the librar- 
les of many engineers and mining companies, and the summarized data presented 
in this paper, that portion of the outline dealing with cost and labor~perform- 
ance data is reproduced below. 


The authors of papers dealing with individual mines have not in all in- 
stances been able to adhere strictly to the method of cost distribution set 
forth in the outline because their cost-accounting systems did not yield the 
necessary figures. On the whele, however, the basis employed in each paper 
conforms fairly Closely to that of the outline. 


In the following pages cost data are included frem a number of mines not 
covered by Bureau of Mines circulars, and in ‘such cases the source of the data 
18 indicated by footnotes. | a 


ee 


l paige of Mines will welcome renrinting of this paper, provided the fol- 
rie footnote acknowledgment is used; "Reprinted from U. §. Bureau of 
“nes Information Circular 6785." | 


g Principal mining engineer, U. S. Bureau of Mines. 
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Name or number of mine.............00% i Bi Ne ube .--Period COVEred....-. cc cce 
Tons ore hoisted during ss ee oes sth Mraeeanceued, in Bee aoc ae eee ata ae wiyehees a) Ove 


Mining method (if more than one , method is eecan zie data for each method 
separately) Cee Tee ee eee eee ere ne ee ene eee dS esidned sp casio edd sakes at a Steg 


l. Underground costs per ton of ore holsted: 


1 2 
Suner- Sit oe Power] £xplos- 
Labor|vision air, drills, |cost 
and steel a 


Development 
(1) In ore 
(2) In rock 


Mining 


Transportation 
(underground) 


ground expense 


Surface expense 
(Directly appli- 
cable to under- 
ground operation) 


NOTES: 


General: Since in some methods of stoning, notably shrinkage, there are 
periods wnen the tons hoisted may vary considerably from the tons broken, it 
is desirzole to select a period during which these tonnages are practically 
equal. Where this cannot be done, mining costs should be based upon the tons 
of ore broken rather than the. tons hoisted, and a note should be made so. stat~ 
ing, Also, where the period includes an abnormal amount of development (either 
high or low), note should be made of this fact. The intent of the reports is 
to give a true statement of. costs under various conditions and for different 
methods of mining and practice, and it would be desirable to point out briefly 
in what respects, if any, the period covered by cost figures fails to accom- 
plish this. 
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1. ."Labor for development" includes all miners, shovelers, and timbermen 
employed in shaft sinking, constructing shaft stations and pockets, and driving 
drifts, crosscuts, raises, and winzes. 


Mining labor" includes all labor employed in stopes up to the delivery of 
the ore to the haulage system. Miners, shovelers, timbermen, blasters, tool 
nippers, scraper operators, etc., employed in stopes would be included. 


Where bulldozing, blockholing, filling, or scaling are major operations, 
these costs should be entered as separate items under the general caption 
"ining. " 


Under "Haulage" include costs of hand tramners, locomotive crews, chute 
tapners, pocketmen and hoisting engineers encaged in haulage of ore and rock 
and the delivering of same to surface, the cost entered being based on the tons 
of ore hoisted. Where scrapers are used as a part of the haulage system on the 
levels, the cost of their operation should be entered under Haulage. 


2. "Supervision" includes salaries and wages of foremen, shift bosses, 
engineers, and superintendent properly chargeable to underground operations. 


3. "Compressed air, drills, and steel" covers costs of operatiny compres- 
sors, including power therefor, rock-drill repairs, steel sharpening and con- 
sumption, and installation cf air and water lines. 7 


4. Power cost includes power for haulaeze and hoisting, shovels and scrap- 
ers, fan operation, etc., but does not include power for air compressors, which 
should be entered under 3. 


oS. Explosives used are charged to development and mining, respectively, 
the "total" figure being total cost of exnlosives, divided by tons of ore hois- 


ted during the period or by tons ore and rociz broken in special cases as out- 
lined above. In the latter case, figures should be explained by a footnote. 
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TABLE B. - Summary of costs in units of labor, power, and supplies 


Name or number of mine....... Ste ee er re ee Period covered............ 
Tons ore mined and hoisted..;........ Cee ee Chip eels eisHi meee ee eet 


Mining method ce more than one method is used, | give tonnazes and data, for each 
metiiod separately) Sati hacer anaes eit te nn eata Sa aloes Cea isGen ase aoe Re et teks 


Se SO TE ew Ge ee en ge eM ey et et ta ge 
 e* | 7 _.. Development ng 2 | sami i Total 
A. Labor (man~hours per ton) 


Breaking (drilling and blasting) 

Timvering (or) (end) filling 

Shoveling 

Haulage and hoisting 

' Supervision 

General 

Total labor underground 

Ave. tons per man-shift 

Lebor, percent of total cost 

Ave. tons per man-shift on surface 
properly ‘chargeable to a a 
operation. . 


B. Power and supplies . 


Explosives (lbs. per ton). 
(icind and grade) 
Timber (b.m. - lin. ft. or cu. ft.) 
Total power (kw. - hr. or.hp. - hr. 
per eon) _ 


(1) Air compression. 
(2) Hoisting 

(3) Pumping | 

(4) Ventilation 

(5) Lighting 


Other supplies in percentage of 
total supplies and power. 

Supplies and power, percent of 
total cost 


— eee mee + ee me em ew ee ee ome oe eee ¢ ee eee eee cme om eee ee © me eee eee ree ee ene ee ee 5 eee eee ee 


C. Percent of total cost 


DS 6 EE 6 + pe er ee Es om 


Le atte Je ee 


NOTE; Where the mining method is such that bulldozing, filling, undercutting, 
drawing, scaling down, etc., are of major importance it is desirable that the 
costs of these items be tabulated separately under the general caption "Mining". 
Where records do not give a separation between development and mining as, for 
instance, would be the common case for "haulaze and hoisting", give only total 
cost. The notes under table A covering distribution of costs apnly also to 
table B. 
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SUMMARY OF TOTAL DIRECT MINING COSTS BY STCPING METHODS 


Tne first cost summaries will be grouped according to the principal stop- 
ing method employed; that is, mines employing open stopes will be grouped to- 
gether in one table, those employins snrinkaze stoping in another table, etc. 
In some mines two methods of stoping are employed about equally, and in others 
as many as 4 or 5 different methods are emplcyed, so that no hard and fast line 
can be drawn in making the sroupings. Also, opinions among engineers differ as 
to the proper designation of the stoping system at certain mines, and therefore 
the grouping employed here may net accord with the opinions of all readers. 


Qven Stoping 


Open stopes are defined here as supnorted stopes in which no artificial 
support, such as systematic timberinug, ore, or weste filling, is employed to 
support ‘the back or walls of the stope other than occasional props, stulls, or 
cribs to hold local patches of bad ground temporarily. 


Table 1 gives mining costs at a number of open-stope mines, distributed as 
between development, stoping, underground transportation, general eee 
expense, and surface expense st orc applicable to. under ercund work. 

In table 2 the costs of sanetentialy tne same group of nae are distri- 


buted between labor and supervision; compressed air, drills, and steel; power; 
explosives; and other supplies. 
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TABLE 1. - Mining costs at open-stope mines 


ca NT 


Variation 


Designation | of cpen-. Develop-| | Transpor- General anplic- 
and year _ stope ment |Stoping| tation, under- 
method - under- | grow 
et. eee £FO ad eee 


: See , Was 
“Wineville, With irresu- ieee 


[$0416 $0. 705 -|$0 026 | 
ve 1: 1927 |lar pillars og ; 


s* 14 
‘ 5 


2. Marquette, Regular. pil- 


| 
ie 
No. 1, 1928 |lars, breast | 218 | .770 244 180 V/ 1.412 
and bench | — 
mining | | 
3. Marquette,. |,Sublevel.. | .2g51 | 1.707 |. .149 193 1/ 1.366 
No. 2,..1928, | stoping _ | oa ms 
4. Meneminga, .| do. | .211 467 | .173 4052 1/930 
To. 1, 1928 . | Se - 
5. Hanover- Underhand 
aoe _ [benching te--.|.. 2?» j1/.343 | 1/.187 ? ? 
er rene _. finelined-,. - ., eee ae we ee 2 
... {| stope raises . | . % a oe a | 
6. Burra-Burra, | Sublevel |2/. 229 | .332 386 145 | .043 | 1,185 
1923: . _jsetoping. ..-. | oa 2 a le 
7. ery, 1938 .|Regular stope|. ae ee 
: and pillar, | .355 {| .545 |3/.714 154} .060 1.838 
underhand 
benching | 
8. Ducktown do. | 802 .271 | 3/.366 076 -015 1.030 
No. 3, 1928 | | | 
9. No. 8 mine, |With irregu- | | | 
§. B. Mo., [lar pillars : .045 | .483 222 135,  --- . 885 
1928 
10. Tri-State do. | +049 | 632 217 187 , --- 985 
No. 1, 1928 | | 
11. Tri-State do. .050 | .458 | .200 285 | --- 993 
No. 2, 1928 | | | 
12. Tri-State do. .030 .450 | .165 ! .162 | .194 | | 1.001 
No. 3, 1928 | | | 
13. Waco, | ; 
Tri-State, do. | .050 “490 | .155 057! .033 785 
1927-28 | 
14. Barr, Tri- |With irregu- 047 - 497 217 | .069 | 
State, 1929 |lar pillars | 
15. Hartley- | | 
Greathan, do. 000 .516 196 .049 | 
192y | : 
| | 
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" ‘TABLE 1. - Mindng costs at operi-stone mines Leanne: 


an eee a 


mint that sete aa be - shine ——e eee 


_..0ost per ton of ore hoisted 


Variation 


Tex., 1929 |pillars 

26. EL Potosi,/Open, under- 

| August, hand stopes 
with pillars 

Mines 1 to 5, inclusive, are iron mines, and “costs are computed on a long-ton 

(2,240 pounds) basis; all other mines on short-ton basis. 

Development greatly exceeds ore-extraction rate. 

Includes and shoveling. 


Designation of open- Develo;- |\Transpor- 
and year stope ment |Stoping! tation, 
method under- 
eee _____| ground 
16. Hartley, With irregu- 40, 572 | 30.152 
1932 lar pillars 7 | | 
17. Michigan Regular pil- 
Copper B, lars, large 197 -6C0 | .418 
1927 stopes 
18. ifichigan |Reguler pil- |. | 
Copper C, |lars, long, .379 500 | .596 
1927 narrow stopes | | 
19. Mascot, Milling, | | 
1929 irregular 053 L222 ; oe 278 
pillars 
20. Montreal, Sublevel - 461 » 200 | 278 
1928 stoping | 
2l. Spring Modified | 
Hill, sublevel i .o77 | 1.072 | .121 
1929-30 stoping | } 
ec. Rifle, Regular le | 
colo., 1931! and nillar .200 | 1.350 240 
23. Granada, Simple open | | 
Quebec , stcpes, no 1.163 | 2.765 | .974 
1932 pillars | 
24. Snerritt- |Underhand | 
Gordon, benching or | 327 740 : .281 
1931-32 subleveling, | 
with nigh lift 
25. Presidio, |Irregular 1.065 2.276 533 
| 
| 


Le 


loaleo 


References to designations: 

(1) I.c. 6092, (2) I.C. 6138, (3) 1.C. 6179, (4) I.C. 6180, (5) I.C. 6361, 

(6) 1.0. 6149, (7) I.C. 6397, (8) special communication, (9) I.c. 6160, 

(10) I.C. 611%, (11) I.C. 6121, (15) I.C. 6174, (13) I.C. 6150, (14) I.C. 6159, 
(15) 1.0. 6286, (16) I.C. 6656, (17) Bull. 306, (18) Bull. 306, (19) I.C. 6239, 
(20) 1.C. 6369, (21) I.c. 6402, (22) I.C. G662, (73) I.C. 6709, (24) Canadian 
Inst. Min. and Met. Bull. 257, September, 1933. (25) Am. Inst. Min. and Met. 
zng., Generel Volume, 1931. (26) Tac: , Manuscript in press. 
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TABLE 2. - Mining costs at open-stope mines 
Cost per ton of ore hoisted 
Designation Labor and |. Compressed | 
and year super- -jair, drills, Power |Explo- 
vision | and steel sives: 
1. Mineville, N. ¥.,] §$0.755 $0.087 [30.143 | 30.110 
1927 7 | , 
2. darquette No. 1, .893 .153 108 136 .122 
1923 ae 
3. Marquette No. 2,- 781 O92 -141 } .093 209 
1928 | | | 
4, Wenominee No. 1, 562 | | 111 070 |. .129 -058 
- 1928 se : ) 
6. Burra-Burra, 1928 74a. 088 | .035 126 142 
7. Mary, 1928 1.169 oS 216 .142 070 
8. Ducktown No. 3, 675 -090 O51 21) .103 
1928 | 
9. No. 8 Mine, S. E. .642 .081 .046 .077 .039 3 
‘Missouri, 1928 i eed _ c 
10. Tri-State No. l, »624 -127 .041 -110 -083 
1l. Tri-State No. . ~576 .114 .076 157 .070 
' 1928 - | | 
12. Tri-State No. 3, .675° 075 .102 .117 .032 
1923 I 
13. Waco, 1927-28 . 536 --- .109 072 .068 
14. Barr, 1929 529 - G66 .048 ~ 103 .116 
15. Hartley-Grantham, -535 052 .036 107 O51 | 
1929 — ae : 
16. Hartley, 1932 .507 078 .060 . 150 033 
19. Mascot, 1929 454 047 .016 .060 — .062 
20. Montreal, 1928 .698 107 | .106 .136 .113 
el. Spring Eill, 1.415 183 .003 -267 077 
_ 1929-30 arn : 
ee. Rifle, Colo., 1.290 100 -150 240 .180 
1931 | a 
25. Granada, 1932 2.982 730 .076 | 1:024. ~201 
24. Sherritt-Gordon, | 2/ .685- 2/ .210- |@/-.015 |2/.272 | a .122 
. 1931-32 muy “te ie ae _ _ 2 
20. Presidio, 1929 "2.859 | 597 049 294 202 
26. El Potosi, 1933 ' - ..357 .035 148 .082 | .084 
Undistributed: general surface expense. 
eso Total. 
1/ Per long ton of 2,240 pounds. 
2/ Distribution estimated.from.original paper. ..., 
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1/ 
1/ 
1/ 


L- 


Total 


1/ $1. 250 


1.412 
1,366 
930 
1.135 
1.828 
1.030 
885 
985 
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Shrimcecse stoping is that method in vwiich the stopes are worked from the 
bottom uy in successive slices, the stope teing kept full of broken ore upon 
which the miners stand in advancing the stones upward, and only enouzh ore is 
drawn after each slice is broken to provide working room between the back and 
the pile of broken ore. The broken ore left in the stope also provides some 
measure of support to the walls during stoning and is drayvm off wien. the stope 
has been cormpletecd. Thcre are a number of viristions of this method, some of 
which are quite distinct, and their inclusiou unser snrinkage stoping may be 
open to some cuestidn. Thus, in the method employed at the Alaska-Juneau the 

backs ate brolen by large blasts followinz waic’i consicerable ore often caves, 
and while drilling and blasting the miners co not wor’: from the top or the 
broken~ore pile, but from reises communicatinz to a higher level. In this cir- 
cular, hovever, such methods are incluced under shrinkage stoping, since the 
stope is «cept wholly or partly filled wit. vbrolzen ore. 


Table S presents mining costs at a number of mines employing shrinkage 
stoning or variations thereof, the costs bein; distributed between develop- 
ment, stoping, undexground transportation, =eneral underground expense, and 
surface ex>ense directly apnlicable to underground work. Table 4 shows these 
costs distributed between labor ind supervision; compressed air, drills, and 
steel; nower; explosives; timoer; and other supplies. 
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2. 


28. 


37, 


41. 


42. 


Designation 
and year 


TABLE 3. 


Harmony ; 


Idaho, 1929] 


Nevada- 
Massachu- 


| setts, 1928 


. Hillside, 


1929 


- Daisy, 1929 
. Cortez, 199 


. Eighty-FPive, 


August, 1&0 


. Verde Cen- 


1930 


. Teck-Hnehes, 


1929 


. Kirkland 


Lake Gold, 
1930 

. Elkoro, 190 
Mogollon, 
N. Mex., 
1922 


- Sylvanite, 


1930 


. Engels, 


1928 


e Mt. Hope, 


N.J., 1930 
Vipond, 


' 1930 


Beatson, 
1922-26 


. Alasica- 


Juneau, 
1928 


On pillars or 
on stulls 
On stulls 
On drift 
pillars 
On pillars or 
on stulls 

On stulls 


On drift 
pillars 
On drift 
timbers 


On stulls 
On drift 
pillars 


On stulls 


On drift 


pillars 

On drift and 
slope pillars 
On stulls or 
drift pillars 
Large blasts 
from mining 
raises 
Coyote blast- 
ing from 
mining raises 


See next page for footnotes. 
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3/.290 


-061 


- Mining costs at mines employing shrinkage 
stoping or variations thereof 


82.050] $0.210 


a 
7 
ais 


- 10 - 
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vu 
3) 


References to designations; ; 

(27) I.C. 2640, (28) I.C. 6284, (29) I.C. 6224, (30) I.C. 6384, (31). 1.6. 6327, 
(32) I.C. 6413, (32) 1.C. 6464, (34) I.C. 6522, (35) 1.C. 6490, (36) I.C. 6543, 
(37) Trans. An. Inst. Min. and Met. Eng., vol. 72, 1925, pp. 529-549, 

(38) Special communication, (59) I.C. 6260, (40) I.. 6601, (41) I.C. 6525, 
(42) Trans. An. Inst. Min. and Met. Eng., vol. 76, 1928, pp. 11-55, 


Includes stope development but not general cevelopment. 
Iron ore, costs based on tonz-ton unit (2,24 pounds). 
Iacludes $0.237 for stope preparation and develonment. 


(43) I.C. 5186. 
TABLE 4. - Mining costs at mines eeneion tse shrinkage 
stoping or variations thereof 
Phe, , Costs per ton of ore hoisted __ 
Designation ) abor and |Compressed  f&xplo- | Other 
and year air, drills, | Fower jsives fimber |supplies| Total 
ae vision and steel | __ Pores 

27. Harmony, Idaho, $1.770.| $0.300 10.220 I$0.360 0.230 150.360 1$3.240 
- 1929. | 4 : a : 
28. ‘Hevadadisasacku 2.345 125 . .201| .455] .1821. 1.347 | 3.755 

setts, 1928 | | 
29. Hillside, 1929 1.824 (144 =| .138] °.301}] .082} .111 | 2.600 
30. Daisy, 1929. | 3.679 352 | .140| .370] .120] .205 | 3.866 
31. Cortez, 1929 | . 2.445 430 + .11 .495| .090| .296 | 3.866 
34. Teck-Hughes, 1929} 2.021 .152 Pt age .407| .047}| .159 | 3.070 
35. Kirkland Lake 4.160 - 610 | 8 -850 | .450} .300 | 6.760 

Gold, 1930 | | | 
36. Elkoro, 1930 2.667 189 / .167| .355| .214) .432 | 4.024 
57. Mogollon, N. Mex.,, 2.565 ar ; «457 | all supplies; 1.108 3.930 

ie ee a | 7 : 
38. Sylvanite, 1930 | 2.621 721 | .202] .733) .128] .180 | 4.585 
39. Engels, 1928 1.098 189 | c--| .267] .032/ .091 | 1.677 
40. Mt. Hope, N. J., | 729 .227 ~=6|)— 165] .142] .027] .130 | 1.419 

1930 ! 
41. Vipond, 1930 | 1.703 378 i .091| .331] .046] .231 | 2.780 
42. Beatson, 1922-26 | .347 ie’ eee) 140). ee)". e087 793 
43. Alaska-Juneau, |  .1803 --- '  ,0089 .0594 ---| .0480 2966 

1928 | 
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Cut-and-Fill Stoping 


In cut~-and-fill stoping the ore is stoped upw-rd from the level ina. 
series of horizontal or inclined slices, end after each slice is taken the 
empty space is filled to within « few feet of the back with waste rock, sanc. - 
or grovel, or mill tailinss. <A resular cycle of operations is followed, that. 
is, Grilling and blesting the slice, removal of the: broken ore, filling, drill- 
ing end blasting aguin,, and so on. Resuing is e variation of. this met: hod of | 
stoninz ana is sometimes emmloyec. for rining narrow veins of less than stoping 
width. In resuing, ‘either the ore is tlasted first and then enough well rock 
taken down to make room for working and to fill the stope to within a few feet 
of the back, or the wall is blasted first and the ore then stripped off. In 
ordinary cut-and-fill stopes little timber is employed, except for temporary 
stulls and cribs to support lecal petches of insecure ground, and for timbering 
ore passes through the fill. In the stringer-set-and-fill system, however, a 
regular system of stull timbering is employed to support the walls vending in- 
troduction of the fill. This system is employed at the Hecla and Morning mines 
in the Coeur d'Alenc district of Idaho and is considered by some to be a v»ria- 
tion of the square-set stoping system.S Since the timbering is not in the form 
‘of. framed rectangular cr square sets and the sequence of operations is the same 
as in cut-and-fill stoping the author prefers to consider the Stes hoor eet ene 
fill sy stem a variation of cut-and-fill stoning. | , 


_In cut-and-fill stoping considerable waste often is sorted from the broken 
ore, and this’ usually increases the cost of stoping por ton considerably, though 
it may and often eoee ae in a lower cost per unit of metal recovered. 


“In table 5 direct minine eoete:. are given fora number. of mines employing 
cut-and-fill stoping as the principal stoping method, the costs being distri- 
buted ‘between -Gevelopment, stoping, underground transportation, general under- 
ground expense, and surface expense directly applicable to underground opera- 
tions. In table 6 these costs are distributed between labor and suvervision; 

compressed air, drills, and steel; power; explosives; timber; and other ea 


oes epee ane 


3 ‘Gardner, E. D., and Vanderburg, William 0O., Square-set System of Mining: 
Inf. Cire. Sorts Bureau of Mines, 1933, 73) PP- 
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TABLE 5. — Mining costs at mines employing cut~-and-fill stoping 


Variation of | 
Designation cut—-and-fill 
and year stoping 
44. Questa Horizontal, 
Molybdenum, jlargely 
1929-3 | resuing 
45. Cold Springs, 
1/ 1931 lResuing 
3/ do. do, 
46. Lucky Tiger,|/Resuing, with 
Sonora,1924|rills in wide 
ore 
sane ee Korizontal 
48. Teziutlan, |Horizontal, 
Mex.,1930 |with some op- 
19381 en stones 
49. United 
Eastern, Horizontal 
1917-25 
SO. Chamio- 1927Horizontal 
do. l193QSublevel, 
inclined 
51. Pilares, Eorizontal 
1929 end inclined 
52. La Colorada,6/Horizontal 
1929 and inclined be- 
tween stope 
pillars 
S3. Magma, 1928 |Timbered rili, 
and rill and 
pillar 
54. Morning, Stringer-set 
1928 and fill 
95. Hecla and ay 
Star, 1928 ° 
56. Ground Hog, jInclined cut- 
19307/ and-fill and 
square setting 
57. McIntyre, (|8/50 percent 
19351 cut-~and-fill 
58. Silver King |Stringer sets, 
Coalition, |[stulls, and 
1929 filling 
17777 
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$6.10 


6,573 


| 1.010 


2.900 


e711 


«926 


018 


638 
1.353 
.655 


2.086 


ost.per ton of ore hoisted 


$6.51 


. 76.951 


914 


5.740 
1.267 


1.571 


gJ2,923 
4) .765 


1.162 


1.3570 


1.203 


SSS Se EEE “Ue Space = eer eperse cae ET TNS 


tation, 
under- 
ground 


oping | Transpor- Genera 
under~ 


ace 
applic- 
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ground |able to Total 


lunder- 
eround 


— 
(Included under develop- | $11.61 


ment and stoping) 


1,051 


1.410 
- 388 


»269 


.2t0 
(hoisting 
on 


b e 58 
052 


370 


. 166 


370 


019 


~1L60 


17.172 


22657 


2.569 


5,208 


4,342 


Re lol 
2.522 


2-600 


2.441 


5.497 


4,245 


3,297 


35.990 


5.0738 


7,740 


I. C. 6785 


Based on tons of sorted ore hoisted; includes compensation insurance. 

Includes sorting, 31.92. 

Based on tons of cride ore broken. 

Includes tramsing cost! !°21 |. ee eeecone! a ae I ey WS te 
noisting only. . 

54 percents ‘cut-and-fi}] stoping, We percent square setting, 14 mercent 
shrinkee “steping,- BO percent development ore, . “a 

Listed also wider square~set stoping, tables.7 and By 

60 percent Pore conte’ ues ennarae balance shrinkage | and square-set 

stoning. | 


CIR Sion ms 


References: 


(44) I, C. 6514, (45) I. Ce: 6673, (46) frends: ‘am. Inst, Min, and Ket. 
Enge, vol. 72, 1925, po. 468-484, (477) I. C. 6145, (48) I. C. 6736, (49) 
Tracs. am. Inst. hins and ict. Ings, wol. 76,4928, PD. 56492, (50) Eull. «. 
806, (51) I.-C. 6507, (52) I. C. 6247, (53) I.,C. 6168, (64) I. C. 6236, 
(55) I. C. 6232, (56) I. C. 6377, (57) I. ¢. 6741, (58) I. C,.6371. 


"9 


(Go gle 


I. C. 6785 


TABLE 6. —- Mining costs at mines Lloyi cut-and-fill stopi 


Costs per ton of ore noisted 


Designation 
and year ——— 
aoe Labor and |Compressed |Power (Explo-|Timber [Otner |Total 
Ssupervisionair, drills sives {supplies 
and steel 
44. Questa 
Molybdenum,| 8.980 All materials and supplies /$2.630 |$11.610 
1929-30 | 
45. Cold Springs1/10.826 |1/$1.555 Y17.172 
1931 
do. 2/1.663 |2/ .239 2/2.637 
46. Lucky Tiger, 
Sonora, 1924 6.937 935 11.140 
47, Matanambre, 
Cuba, 1928 1,588 ~161 2.069 
48. Tesiutlan, 
Mexico, 1.912 ~387 32208 
1940-31 
49. United East 2.611 Included in 4.175 
ern, 1917-25 other items 
(Add miscellaneous) .167 
4,342 
50. Champion, 
1927 Leete — Lelel 
1930do. La vol wet 2,022 
51. Pilares ,1929 1.593 eool 2.600 
S2. La Colorada 
1929 1 1,273 235 2.441 
O35. Magma, 1928 3.654 » 326 5.497 
04. Morning ,1928 3.088 122 4,245 
55. Hecla and 1.868 070 | 2-869 
Star, 1928 (Plus development in waste, not segregated) 428 
5.297 
6. iog, 
° ea HOS, | 2.793 .169 .179| .187 .318 3.990 
7. M 
ae 1.938 ,052 176} ,309 ,240 3.073 
08. Silver King 
Coalition, 50.418 854 2370} .486 ~A0 7,745 
1929 
1/ Based on tons of sorted ore hoisted. 
2/ Based on tons of crude ore broken. 
3/ Except development in waste. 
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Square-Set Stoping 


In square~set stoping the walls and back of the stope are supported by a 
framework of timbers forming a connected series of hollow, rectangular-prisms in 
the space formerly occupied by the oye.and providing continuous lines of support in 
three directions-at right angles to each other; the-ore is excavated in:& series of 
small units comprising rectangular ‘blocks just large-enough to. provide room for 
_ standing a set of timber. The ends of ‘the three timber members comprising a set 
are framed to give each a bearing against the other two at the corners of the sets. 
_ The stopes usually are mined upward from the level in horizontal slices or panels 
but frequently are mined by stepped inclined faces or. vertical slices and may also 

be mined from the top-downward.- Square~sot. stoping seldom is employed today, ex~ 
:-cept where the ground is so heavy that the stopes must be ftlled with waste soon 
after the sets are placed to providé the.necessary support. Square-set stoping 
frequently is used in conjunction with other stoping methods for mining pillars 
between caved or filled stopes or for extraotion of ore ‘in sections — of other types 
- of mseyOn eh where additional eupport ae ere 


Table 7 gives direct mihing costs for a ee of nines en square~set 
stoping as the principal method, the costs being distributed between development, 
stoping, underground transportation, general underground expense, and surface ex~ 
pense applicable to underground. In tablé’8 the costs are distributed between la- 
bor and supervision; compressed ars drills, and Brel: power; explosives; timber; 


and other Paeeen 


RE SS SH. ers. ee Uy 
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TABLE 7. ~- Mining costs at eae jceeoviae square—set stoping 
| &g tne principal method 


Designation Variation of | Costs per ton of ore hoisted 


and -year | 
: sas Stoping | Transvor+ Gen Surface 
ment tation, applic- 


| under- able to |Total: 
l ground under .| 


ground 


56. Ground Hog |1/Inclined 
s backs, both a _ | 
square-sett- | $1.393 | 31.762 | $0.628 | $0.080 | $0.127| $3.990 
ing and cut- | 2 


ené-fill 
stoping | 
59. Argonaut, jHorizontal : | 7 
1929 - floors | .165 | 2,439 519 ' 577 6291 | 3.991 
60. Page, 1928 do. 1.170 | 2.150 160 |’ .180 .160 | 3,820 
61. Park-Utah, |Inclined | | : | . 
1928 backs or 828 22426 082 2083 een 4,662 
| rills | ee 7 | — 
62. Tintic: Vertical 
Standard, sections 1.143 | 4.973 | 1.056 42a | 3.036 < 632 
1929 | 
63. Bunker Hill |Vertical 
& Sullivan, |faces - 182,414 | ----- ) | .251 1.037 197 | 3.897 
1928 | | 
64. United VerdeVertical 7 | 
Extension, |sections 676 i 1.894 508 474 .738 | 4,290 
1928 | | 


1 "Listed also in tables 5 and 6, under cut-and~fill stoping. 

2/ Does not include $0.852. covering unloading, yerd maintenance, loading and 
shipping, teaming and trucking, building maintenance, heat, water, and light- 
ing, given in Information Circular 6360. 

3/ Development and stoping combined. 


References: (59) I. C. 6311, (60) I. C. 6372, (61) I. C. 6290, (62) I. C. 6360, 
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2S x TABLE 8, ~ Mining costs at mines employing square~set 
stoping as the principal method 


" y s .- 
. Ne: . 


Designation Costs per ton of ore pore GR Wee 


1 


eT ee ad 
. re 
as a 


and year Labor and Compressed | Power 
56. Ground Hog” 62.793. are 130,179 $0,187.’ 
1gso: ae a = ae 
59. Argonaut, ve 1 | ee 
ios 2.882 1/ 309 2 
60. Page, 1928 | 2.690 880 120 
61. Park Utah, ee eee 
1928 5.062 0139 | 0191 
62. Tintic Stans _ . ) 
63. Bunker Hill | 
& Sullivan, |.1.934 229 | ore 
1928 


1/ “Includes power, 


, Undercut Block Caving 


‘Gn anderen block caving large blocks of ore are undercut and parly isolated 
from,adjoining blocks of ore by boundary snrinkage stopes or by boundary drifts — 
Ene | raises,, and the ore above the undercut area is allowed to cave under its own 
weight and that of the capping; the caved ore is drawn off from below, usually 
through a series of closely spaced finger raises into branched raises and.main ore 
‘passes which load to the naulage level. ‘There are two vrincipal variations of the 
method, In one variation the undercutting stopes consist of a series of parallel 
_shrinkage stopes separated by narrow pillars and carried up for some. distance above 
“the undercutting level; the pillars are blasted out and drawn with the shrinkage 
_ore, and the balance of the ore above the stopes caves and follows the ‘broken ore 
down to the draw-points. In the otuer variation the undercutting is accomplished 
by @ series..of paraklel drifts or by a checkerboard.system of drifts and crosscuts, 
with intervening ‘pillars which are weakened later by drilling and blasting, so that 
they crush and allow the overlying block of ore ‘to ‘cave and. break up as the ore is 
drawn off from below. , 

Table 9 presents costs at four mines sasiegine the agtiereut block- caving meth. 
sa. distributed between development, etoping (undercutting), drawing, underground 
transportation, general underground expense, and surface and miscellaneous expense. 
In table 2 these. costs are distributed between labor and supervision; Eoneesees 
air, drills, and steel; power; explosives; timber; and other supplies. 


1/ Includes power. 


or yee - ~ : 


; ~ 18 - 
1777 
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TABLE 9, - Mining costs at 4 mines employing undercut block caving 


Tesignation Variation of Costs per ton of cre hoisted | 
and year evelop-+Stoping (Drawing [Under {General |Surface |Tctal 
ground 4 
transpor 


tation 


66. Inspira- 


on —— ) 083 
67, Miami Oct., ndercut by 
1925 to soos) 399 
Sept. ,1930 to branch 7 aia 
inc. 
68. Braden, 
1928 ridening blasts 
above timbered 
aldo ore mmm ) 484 


1 Undercutting and drawing sonbined, 


References: (65) I. C. 6167, (66) I. C. 6169, (67) Trans. Am.. Inst. Min. and Met. 
Eng., 1930, Year Book, pp. 39-86, (86) I. C. 6565. 


TABLE 10. — Mining costs es 3 ieee employing undercut block caving 


Designation les Costs per ton of ore hoisted 


and year oo 
| Labor and Compressed Power Be Timber ‘Other . Total 
super- air, drills, —— eupplies 


vision and steel 


65. Ray, 1928 $0.3714 $0.0214 $C.0351  $0.0507  $0.0563 $0 .1417 $0.6766. 
66. Inspira- } 


tion,1928 2° #24 024 _ 014 .C36 084 =, Ol 583 
68. Bre 
: rm (1585 ,0128 0014 0216 0476  .0243 2662 
(Plus general expense not nanetrasated) ea Nek a tate (2175 
Total 4837 
1777 ~ 19 
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Sublevel Caving 


In sublevel caving the ore body is mined on a series of sublevels, generally 
about 18 to 25 feet apart vertically, starting with the top level and working pro- 
gressively downward. On any given sublével, a series of timberod slice drifts 
(usually parallel) is driven from a line of raises (usually at right angles to the 
direction of the drifts), the slice drifts being separeted by pillars of approxi- | 
mately the same width as the drifts. <A back of ore is left between the backs of 
the drifts and the top of the ore at the floor of the sublevel above, and after the 
drifts -have reached the boundary of the ore body, stope limit, or an adjoining 
caved section the pillars and backs are mined back on the retreat toward the rai ser 
This is done by starting: at the inner end of the drift, blasting out both sides of 
the drift and over the top of the drift and weakening the back so that it caves to 
the capping or to the gob on the level above. The broken ore is loaded into-cars 
and trammed to the raises or is scraped: to the raises by power scrapers. The cave 
is drawn until an excessive amount of waste appears, when operations are moved 
back to the next: drift set, and the process is continued until the pillars and 
backs have been drawn back to the chute line. As the sublevels are mined and 
caved the capping breaks and settles as the ore is removed from below. The method 
is intermediate between block caving, and top slicing. Sublevel stoping and top 
slicing are described more cleerly by sketches in an eerlier eirculer.4/ 


Dollar costs are available from only two “a employing sublevel caving and 
are presented in tables ll and 12. - 


TABLE 11. ~ Mining Costs - sublevel caving 


ade bee Costs per ton of ore hoisted 
pe ie | Underground | General.{| Surface Total 


transporta- applicable 
tion ‘to under- 
die, ground 
69, Eureka- . . . - ; 7 . 
Asteroid, $0.408. $0 .135. . anata 
1929 “(Add timbering .279 J © | 
: 7 - 414 $1.537 
70. Montreal, 63440~C $0 .070 1.279 


1928.. 


4/ Jacknis Chas. F., Mining by the Top-Slicing Method with Some Notes on Sublevel 
Caving: Inf. Circ. 6410, Bureau of Mines, 1931, 51 pp. 
References: (69) 1 0. one (70) I. C. 6369. 


1 : = BO os: 
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TABLE 1c, » Mining costs = subleyel caving © 


—_ . 5 . an oh aes 
% . or # NO * Oumbwe 


ist eel > é . 
a ries ace et <s 1er Be ME Se ae AS “ { 


pee ee Costs per ton of cre hoisted Cet TEES Oe ay 
and year 
soon and} Compressed [over 
eee air, drills 
vision |and steel 
69. Eureka- 
Asteroid, |$0.927 $0 .134 $0.143 
1929 
70. Montreal, 
1928 | «£08 O91 3 0150 


Top Slicing 


In top slicing, the oro body is mined on a series of aublevels, generally . ~- 
about 8 to 15 feet apart vertically, starting with the top level: and working pro.' ~ 
gressively downward. On the top sublevel timbered slice drifts are driven, one _ 
alongside the other, without any intervening pillars, and are carried up to the 
capping. Wuen the timbers begin to take excessive weignt a floor is laid, and the _ 
timber éither is blasted down or allowed to crush. The capping caves and fills 
the slice tightly. Then, starting on tne next sublevel below, the operation is 
repeated, the slice drifts being carried up to the floor of the sublevel above. 
As mining continues 6n succossively lower sublevels a mat of broken timber accu-. ‘ 
maulates between the back of the active slices and the caved capping or overburden 
above. In this method all the ore is broken by drilling and blasting, and only 
the capping or overburden is broken by caving action. 


Tatles 135 and 14 present direct mining costs at mines employing top sliciz. 


Summry of Total Direct Mining Costs,;~by Types 
of Deposits 


In tais section tables are given in which costs are set up under tne follow ~ 
ing captions: (1) Flat-lying beds; (2) tabular or lenticular deposits dipping at 
angles less than 45°, (3) tabular or lenticular deposits on divs greater than 45°, 
(4) large, irregular masses, 


Table 17, Flat-lytng beds, includes‘for the most part deposits ranging from’? ~ 
or 8 to 50 feet, though two aro locally up to 100 feet or more thick. Fortions of 
some deposits listed under type 2 ere steeper than 450, and parts of some of those 
in type 3 are flatter than 45°. There is necessarily some overlapping of types as 
tabulated, since at some mines more than one type of deposit is worked. The group- 
ing in the tables therefore is womewhat arbitrary. 


1777 - 21 - 
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TABLE 13. ~ Mining costs: top slicing 


Costs dedi ore hoisted 


Designation |Variation of | 
and year . [top slicing 


neque 


"l. Mesabi-s«siparallehoo|=—C* UC | Oats 
range mine|slices | 


19281/ scraping '|(None) . -$0.729 | $0.128 0.250 |@0.058 | $1.165 
; into. cars | 
26 Marquetté Parallel, = ce : 
No. ‘61 | scraping a $0 052 ~739-|. 210 | «O90 , 004 1.095 
1929 into chutes . _ + 
73.6 es hal Radial slices ; 
No. 2t/ | scraping i 225] 207 1.366 
-- 1928 chutes . a i ee 
74, Miami,2/ |Top slicing | _ ace) 
1916 . fain-blocks, |. ae | | 
| _- |hand, shover- =| 240 | +880) -880 
Ling. | in 


1/ boats per long Con oe 2,240 pounds. 7 3 | 

2/ Costs per ‘ton of 2,000 pounds, : oe ee 
References: (71) I. C. 6325, (72) I. CG. 6380, (73) I. C.°6179, (74) ‘Trans. Am. 
Inst. Min. and Met. "Ene. , vol. 55, 1916, pp. 240-243, | : : 


TABLE 14. ~ - Mining costs: top vaneel 


Costs per ton of ore hoisted 
Designation 


pomproesed: 


a aa. Veree super= air, drills supplies 
: ision _ and ‘steel . 
71. Masabi i: i ae 
range minel/|go.709 | $0.026 ~~ 0.092 |. $0,061 #0. 144 $0. 133 a. 165 
1928 ne 
7e. Marquette 1. ies te = 7 
_No..5,19201f 633 | 100 |} 057.1 - -.Q62. 82) .161 | 1.095 
73, Marquette. |. | : oe o 
No. 2,192814 .7e1 | .092 (141 | .093 .105|  .154. | 1.366 


74, Miami 19162 _ 528 .045 0064]  =.068. 2130} .048 880 : 


1] Costs per long ton of 2,240 pounds. 


3) Costs per short ton of 2, QOO pounds. 


QT? - 22 = 


Google 


I. ©. 6785 


TABLE 15. — Costs at mines emp. wiig several stoping methods | 


: Py ee ok 
cs 
POLED AEA ETRE TS | SEE IPS RE 
| ai er 


Costs per ton of ore hoisted ~ 


General} Surface 


Designation | Stoping 
and year methods 


evelop~ ;Stoping |Transpor- 

ent | tation, 
= under— ; able to /Total 

ground 


| 
i 
| 


Undercut 
caving, 

top slicing, 
cut-and-fill 
Square set— 


75. Capote, 1929 


$0242 |$1.478 


76. Veta Grande, 


1929 ting, top 
ns eee .108 3115 | 2.197 
and-~fill 
77. Pecos, 1927-) Cut-and-fill, i. 
29 square setting | (All other 
shrinkage, andj; .938 i 2, 280 costs, 4.379 
underhand | [ | 
pillars 1. 
TABLE 16. - Costs at mines employing saveral stoping methods 
Designation | —- ton of ore hoistod 
@nd year 
Timber ; Other Total 
4 supplies 
and steel 
oe oo $0,657 ($0,112 |$0.194 0.108  1$0.18 226 |$1.478 
76. Veta Grande, | 
1929 : 1.139 0157 | see! ~L76 20197 
1777 - 23 - 
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TABLE 17. ~ Mining costs in flat—-lying beds 


-: 


Costs per ton of ore noisted 
Surface | Total 


Stoping 
method 


Designation 
and year. 


evelop~. |, Stoping | Trauspor— General 


 pnont - _. {| tation, undel~ 
! | it ee | under= ground | 
: | ground; | 
9. No. 8 hiine,| Open Se | 
S.E. Ko., | stoping 0.045 | $0.483 | camel $0.135 | ---- | $0.885 
1928 oa a ve" dae ay 
eee do. .049 532 an .1s7 | —-- | .985 
e +) 4 4% ; : 
11.Tri-State ° = 3 oe ee 
adage ee do. .030 .450 165 | ° ,162 | $0,194 |” 1,001 
13.Waco, Tri-’ oe “a a ba. ae oe 
State, 19274 do. :| .060 490 0155 | | .057 | .033 785 
28 | ie ee NO, th 
wee eee do.. . || <047 | 497 | 217 | ,069 | " .032 .862 
15. Hartley- ee 
ae ted Le | eae e a BL 
16 .Hartl 
—_ Cys | do... [000 | 572 7.182 | 6063 041..| .828 
qo.tescot, lorena pe ae 
19290 sae A .053.-|.. ,222 1 .278 | AOBG:.') eaten, ch. 2g6eo. 
ten | tt, Se NS. a Is, | | 
26.E1 Potosi, | Open, un} -npo. : 
a stopes he oS. | 
1777 ~ 24-0 
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TABIE 18. - Mining costs in flat-lying beds 


Tesignation Costs per ton of ore hoisted 

end year Lebor and Compressed tower Exylosives Other Total 
super- air,drills supplies 
vision and steel | 


9. No. & Mine, 


S. E. Mo. 1928 $0.642 $0.081 $0.046  $0.077 $0.039  $0.885 - 
1). Tri-State : | ; 
No. 1, 1928 . 624 .127 041 .110 .083 2985 
ll. Tri-State | 
No. 2, 1928 .576 114 O76 .157 .070 .993 
le. Tri-State | 
No. 3, 1928 .675 .075 2192 a7 —~,932 1.001 
13. Waco, -Tri- ; | 
State, 1927-28 . 586 Lae 2199 072 .068 78 
14. Barr, 1929. 529 . .066 2047 .103 .116 .862 
15. Hartley 
Granthea, 1929 | .535 O52. 035 107 .051 781 
15. Hartley, 1932 = §.507  .078 © .060 .150 .033 828 
19. Mascot, 1929 454 047 .016 ~069 .062 .659 
<5. El Potosi, | : | OO 
Aung. 1933 357 ' 035 | .148 .082° "084 706 
(Undistributed surface expense) ....... 2143 
| Total ~ 849 
1777 _ 25 - 
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TASLE 19. 
Designation Stoping 
and year — method - 
1. Mineville,. Obed : 
19271 stoping 
17. Michigan 
Copper B, Go. 
_, 1927 nn 
18. Michigan © 
_ Copver C, . GO», 
— - 1927 - a 
22. Rifle, Colo., Bun 
7 1931 oS dos’. 
25. Presidio, Tex., a. 
‘1929 ; dos 
48. Teziutlan,  |Cut-and > 
MeKe, fill; some 
1930=31 open stq@es 
08. Silver King |Stringer 
Coalition, sets, 
1929 stulls, and 
| filling 
71. Mesabl range |Top slicing 


mine, 19281/ — 


less taan 450 


o> Ere 


Costs per ton of ore hoisted 
General Surface | Tatal 


Develon-| Stopinzg | Trenspor- 


+ 


nent 


| 
] 


$0.103 | $0.416 


197 | .600 | .418 
a .500, | .596 
6200 | 1.350°]. .240 
1.065 | 2.276 |  .533 
925 | 1.571 | .269 
2.086 | 3.502 | 1.848 
‘Wage 729 «128 


fee eee ca ce 


-058 


1/ Costs per long ton of 2,240 pounds, all others on short—ton basis. 
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- Mining costs for tabular or lenticular deposits, dipping 


1.165 


TABLE 20. = ining seat for (ies. or Cerne depootte ae ede oe 


Designation Costs ver ton of ore hoisted 
and year oe —-— 
‘Commressed _—— uxplosives Timoer | Other ; total 
superrisioncir, drills | eure res} 
end steeh | oo: ! 
1. KMineville, | | 
1sa7L 155 $0087] G0.143 _---  |$0.110 !$1.250 
22. Rifle, Colo. i ; | | 
1921 1.280 100 .150} .240 $0.060 | .120 | 1.960 
20. Presiaio,T 
48. Teziutlan, = 
1920-21 1.S12 387 O86; .36d oL75 AS 3.238 
08. Silver King 
Coalition, | 5,416 854 0370; 465 o 30 2077 | 7,747 
1929 | 
71. Mesabi rang ee | r3 a 
mine, 1928 70% ~026 092 e061 ns 2135 | 1.165 


a cane 
1/ Costs per long ton of 2,240 sounds, ell others on short-ton basis. 
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TABLE 21. — Mining costs for tabular or lenticular deposits dipping over 450 


Designation 
and year 


hi 


Stoping — 


| "ment 
| ane 


OD Hanov er~ 


Besseger , hand bench- ? 
192 | ing - = 
'6. Burra Burrz, |Sublevel |! 
1928 “Tstoping _(80+#29. 
7. Mary, 1928 [Open stope | 
: ' jand pill- 355° 
ers, under~ | 
. hand ‘ 
co. Granada, Simple, ope 
1932 stopes; no |1.163 
pillars 
24, Sherritt- § |Underhand | 
Gordon, benching, 327. 
1931-32" or sudlev— 
eling vith 
high lift 
on. Hermony» shrinkage | .750 
28. Nevada- 
Massacou- do. 907 
setts ,1928 
29. a a6. 383 
30. Daisy, 1929 do. 1.165 
31. Cortez, 1929 do. 1.427 
je. Bignty-Five, 
1930 do. 1.000 
33. Verde Central, a , 
192930 _ 
dA. ~Hughes, 
— a do. 04353 
45. Kirkland ae 2.870 


Lee Gold,1930 
Blkoro, 1930 


1777 


(Open, under- 


Google 


Develop- | Stoping 


Under- 
ground 
| transpor- 
| tation 


$0.343 | $0,187 


 . 682 ~o86 
4545 | 2/.714 
2,765 974 
746 | .3Al 
2.050 ~210 
2.743 | (included 
with de- 
velopment 
and stop- 
ing) 
1.276 | .399 
1,395 ~816 
1.972 | .467 
1.970 | 1.280 
1.661 .580 
1.557 0443 
1.630 | 1.610 


- 28 ~ 


oLlll 


230 


~ 105 


_ Costs per ton of ore hoisted 


General 
' under~ 
| ground 


i 


Surface /Total 
?- ? 
$0.043. 1$1.135 
.060 | 1.828 
--- 5.013 
--- 1.304 
——— Je 240 
—— 3.705 
2158 2.600 
~ L050 5.866 
—nee 5-866 
ae 5.490 


2 os5 
2070 
6.760 


| 4,024 


I. 0. 6785 


Design-tion 


ee ae eyelop- | Stoping | Under~ General | Surface Total 
ent =| | ground -| under-. ! |. 
| | transpore. ground | | 
tation ' 


=e oa 81,738 | $1,178 | 0.098 | $0.045 | $5.9g0 
38. Svlvauite, 
1930 3.318 6397 | wn | .4,585 
39. Engels, 1928] do. 6479 «760 ae aes S677 
eed do. .104 632 wlll us | 1.419 
41. Vipond, 1930| do. | ,728 1.275 0148 ---- | 2,780 
44. Questa, Cuteard- | a 
1929-30 fill, ree | 6.10 6.51 | (Included under development | 11.61 
‘suing | | and etoping) | 
45. Cold Springs | Ly eeeetes Z 
193 ma do. | 6.573 5.951 1051 3.a97 — woe oe 17,172 
19515/ do. | 1-010 914 161 552 Sasa\l: 132637 
1924 rills in | 2,900 5.740 | 1.410 720 - .370 | 11.140 
Iwide ore , 
47, Matanembre, |Cut—and- 
1928 fill, som@ | 733 | 1.267 383 .184 019 | 2.569 
square 
setting 
49. United Bast-|Cut~and sis | &.923 | 7/.e75 626 | 4,342 
ern, 1917- fill . 
25, inc, 
50. Chamion, Horizontal 
1927 cut~ande 593 | &.765 | 2/156 180 .020 | 2.721 
fill 
50. Champion Sublevel, 
19380 inclined l be gs 
a ae 489 1.162 .5a2 20% 6112 | 2.522 
fill 
51. Pilare Cut-and» - 
53. Macma, 1928 | Timbered ~ 
rill, aad 736 2.845 616 1.166 .130 | 5.497 
rill and 
pillar 
o4. Morning, Stringer-sey 442 | 2.371 .530 .698 204 | 4,245 
1926 cuteand=fil ' 
55. hecla, 1928 dO. .638 i 1.211 |- .322 766 .360 | 3,297 
177? & 264 
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TABLE 21. - Mining costs for tabular or lenticular deposits dipping over 45° 


(Concluded) 
Designation | Stopin,; ‘Cost per ton of ore hoisted 
ane veer tee Develop-| Stoping | Under~ | General Surface] Totad 
| nt | ground | under~ | | 
4 | ee ground | | 
i | ’ tation | 
56. Ground Hog, | Inclined | ; ! | 
1930 cuteand= - | | 
fill, =... 1.393 | 51.762 | 90.628 | $0.080 [$0.127 | $3.990 
square | 
sets - | | | | | 
57, MclIatyre, 50 percent . 
1931 ..-- | cuteand : | , | 3 
| fill; ,655 | 1.489 135 | 660 | 11341] 3.073 
square sets | i | _ 
end shrink-~ | 
age | 4 | | - 
eae rae Square sete/ 165 | 2.439 519 |. 4577 251 | 3.991 
60. Pege, 1928 do. 1.170 | 2.150 .160 .180 6160 | 3.820 
61, Park-Utah, 
1928 do. 828 | 2,426 0282 683 .543 | 4,652 
77. Pecos, 19274 Cuteand- | | es 
29 fill, squar 
sets, | 2 938 2.280 |! (All other costs) 1.161 | 4.379 
shrinkage, | a | 
{ 
! 


underhand | 
| pillars | | | 
1/ Costs per long ton of 2,240 pounds. al Includes hand-shoveling, 
3/ Includes stone development but not general development. | 

4/ Based on tons of sorted ore hoisted. 5/ Eased on tons of crude ore broken. 
6/ Includes tramming. 7/ Hoisting only. EPs irregular, massive ore bodies. 


AS 
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TABLE 22. = Mini 


Cesignation 
and year 
TROT ee 
visior 
6. Burra Burra, {80,744 
1928 
7. Mary, 1928 1.169 
Soe Granaoa, 1932 2.982 
24. Snerritt- 
Gorgon, LS3l1- 685 
3a) 
27, Harmony, 1929 1.770 
28. Nevada~Massachu~ - 
setts, 1928 2.545 
29. Hillside, 1929 1.824 
3. Daisy, 1922 6-679 
21. Cortez, 1929 20445 
oo. Kiriclend Lake . 
Golc, 1930 ~~ f #2280 
“6. Elkoro, 1930 | 2,667 
37. Mogollon, 1922 2.365 
38. Sylv: ani te ,- 1930 ae0el 
59. Engels, 1926 1.0¢8 
40. Mt. Hope, NW. dC 
J., 19202/ 729 
£1. Vipond,. 1930... ...+-1.763 
44..Questz, LO2S-S0. | 8.980 
£5. Cold Springs, 
vas ee oss 
19314/ 1 1683 
46. aoe Tiser, 6.987 
47, Mavenambre | 
1928 , 1.588 
45, United Eastern, | . - 
1917-25 eee 
50. Champion, 1°27 | 1.877 
1930 ; | 1.751 
51. Pileres, 19299; | 1.'593 
OS. Magma, 1928 | 6-004 
54. Korning, 1926: | 4.088 
1777 
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ver 450 


rt ar or lenticular deposits dipping o 


Costs per ton of ore hoisted 


abor and|Compressed (|Pover 


air, drilis 
land steel 
- |f0. 088 20.025 | “0.126 {g0.024 |$o.118 
| .2 .216 142 wna | .070. 
an 076 | 1.024 6059 | 142 
210 015 272 Sow | 2125 
300 220 » 360 0250 | 360 
0125 -301 455 6182! .347 
144 6136 301 6082 | .111 
252 +140 2370 0120 | .205 
430 116 | .495 .0SO | .290 
0152 284 407 .047 | .159 
2610 © 390 850 | .450 | .300 
18S 167 355 .214 | ,432 
nea 457 (All s2ipolies)1.108 
721 202 733 -128 | .180 
189 ones 267 2082 | .CS1 
227 165 0141 .027 | .130 
378 .Of1 3al 2046 | y2au 
(All materials end supplies) 2.630 
1.555 ; 1.848 806 | 1.172 | .965 
284 2123 .180 | .148 
CGB .910 6955 | .737 
161 | 0087 200 6269 | 264 
| | 
| {Included | 257 513 6462} 22 
in other (Add miscellaneous) ... 
ites) | | Total 
~--- e191 (aa1. upplies) .653 
oO cas 192 172 | 102] .101 
221 .055 | 252 .BlS | 4170 
| 526 0197} .209 532 | .579 
I’ 4122 © -211 | 158 6417 |. 249 
eet ae 


Explo- jfimeer !Other Total 
sives | supplies 


1.155 


1.828 
&.013 


12.004 


3,240 
3,755 
z.600 
5.866 
3.866 
5.070 
6. 760 


4,024 
5.9 
4.585 
1.677 


1.419 


Qe 780 
11.610 


17.172 


2,637 


e 
~J 
at) 


e 
n> 
NO WDF 


mow dw wb 
iO 


» 
oO 
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TABLE 22." '- ining costs for tabular or lenticulir —deposits dipping over 450 
one Oe I Oe es re sz (Contimued), - ees ee Ee Ye Gy, Me meas 8G 
tetas a See oe Costs per ‘ton of ore hoisted 
a faa 7 Labor. EEE aba] Oa Ccimrx essed ower Explo- | ! 
a SUDET es . (ems jerillsy = I sives ‘4 ) ! gupx plied 
7 a 


ivision : and steel 7 
1.668 ,50.070 ‘$0,145 | $0,112 | 30. 357 | $0,317 

(Plus develor-aent in vaste, not senrogated)..... 
Totel 


55, Hecla, 1928 


56. Ground Hoz, 190 | 2.793 ! wweo” | wivet ez] ume! Saat cls 
57. Mielatyre, 1931 1.958 |, ;.052 176 |" 4309 20 | 358 
59, Argonaut, 1929. | 2.682 | 2/309 |  ,1.59 | B32 | 6203 
60. Page, 1928 +280 © 240°} © .380;,  .110 
61. Park-Ytah, 1928 = 2227.1. 4951. 550 


. Distribution estimated from orig: inal ame 


af” Cost per long ton of 2 »2A0 rounds. | poe. SE ee 
3/\ Based . on tors of. sorted ore hoisted, — ee ae 
4/ Based on tons of crude ‘ore. vraxen.. a ee 
5/ . Sone irregular, massive: ore bodies, . gute. ne 
6/. ixcept development in vaste, a 

ca Tncludes power. ~ “¥e ¢ maar 


Designation . ee ae a a 
and year | ; method . Develop-| Stoping] Transnor- 
| “ pnt tation 
| eres ee aoe “under , - ibe 
ae ee ee ground — | 
2; Warquette | Open “foie *$06770 | $0.244 = | G0.180 | --— |$1.412 
No. 1, 19282/] stoping. 7 ela rr a 
3, harquette Subievel “251. | 707, 149 ‘| 193 | $0,066 | 1.366 


"No. 2, 19281/] stoping 
4... Menominee | 


‘No. 1, 1928h/|- ao. °° | e8kd | .467 | +4173 052 .027 | .930 
8. Ducktown Open, under-| | 271 18/366 .076 | — .015 | 1.030 
No. 3, 1928 | hand stopes eee zy : pe 
20. Lontreal, — Sudlevel . aa — ni. Sige 
| Leeel/ stoping | 46B +255 8. $378 .060 | 1.160 
ie Oe ee 1.194 | .360:} -.344 .070 | 1.279 
21. SpringFill, | Modified. |: °° |. 7 ! | 
1929-30 | stblevel - , e077" | 1,072) *° dl 0147 | 1.945 
| varia i oe He a 
42, Beatson, Modified. «(Bl .290. 366. |. , j 6137 eee 798 
— 1922—26 . shrinkage er ere eens oe 


1777 -~ 32 ~ 


Google 


I. C. 6785 


TABLE 23, + Mining costs for large, irregular 2836s 


(Continued) 
Designation Stoping | Costs per ton of ore noisted 
and year method. lDevel op~ stoping] Transvor-| General| Surface! Total 
- iment | ay | tation under~ 
| mea _ | under- grouad 
| | ground 

43. Alaska . ms ee ae ee 

Juneou, 1928 do.5/ $0,061 | $0.122 | 30.114 mw | ---- | $0,297 
D2. . | ; | 

ss oe Cut~and-fill| .561 | 1.203] .166 ¢0.278 |$0.233 | 2.441 

62. Tintic Stand- | Square 2 2 2 

ard, 1929 setting 1.143 4.973 | 1.056 404 tn 0e6 epee 
63. Bunker Hill @ Ao an. > OE 9) 

"” “Saliivan, loge 2% 2,414 | -—-)|° .261 1.037 | .197 | 3.897 

64. United Verde | | 

Extension ,1926 do. 676 | aeGee | 2508 | 0474 | .728 | 4.290 
65. Ray, 1928 Block ceving ad l. 036 2432 L106 .0573 -1619| 0.6766 
oe: ee do. ee | 205 |: .144 | - .o12 | .008 .583 
67, Miami, Qct. . | | “oe : 

1925 tc Sept. Ow 100 136 ~086 2057 2020 2399 

1930 ! | | ' 
74, Miami, 1916 Top slicing | 140 ~co0 2095 065 030 880 


68. Braden, 1928 | Block caving] .046 o191 O91 -| . .156 --— o 484 
69, Bureka- Sublevel : 

eer ‘ cL? | .o898 408 el 3 oo ao me enone 

SMO RSTO Rend es Cavan (add timbering)| .........: 4279 | ---- | 1.537 

cae a ae , . oe | . ,414 3 

72. Marquette ry : 52 £739 | 210 .090 | .004| 1.095 

~" Wo. 8, igagh/ | TP Sttctne | -0 | | 

73. yarquette ; | D | . 

No. 2, 19281/ . do, | 251 | 0707} = 149 0193 ~O66 1.366 

75. Capote, 1929 | Undercut | | | 

-e= =X caving, top ee 
- oe end-filt® =; ° +: 

76. Veta Grande, Square aytting, <. 

19293 top slicing,| .dé2d 1.529 «108 Lee e115 £0197 
7 _ cut-and-fill ot | ia 

1/ Costs per long ton of 2,240 pounds, all other costs on short ton basis. 

2/ Includes hend shoveling. 

3/ Large rounds drilled from mining raises. 

4/ Includes $0.237 stope prevaration and cevelopment, 

E/ Large blasts in coyote drifts driven from mining raises. 

C/ 54 percent by cuteend-fill stoping, 12 percent by square setting, 14 percent 
by shrinkage stoping, 20 percent development ore, Costs do not include sup- 
erintendence, engineering, samplixg, time office, and watchmens 

7/ Development and stoping combined. _ 
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TABLE 24, — Mining costs for lar e, irre ar masses 


Designation 
and year 


Marquette 
No. 1, 19282/ 


4) 


Costs per ton of ore hoisted 


Timber 


$0.013 


Other 


i ies 


$0.109 


. Marquette 


No. 2, 19281/ 


* Menominee 


Wo. 1, 192e/ 


. Ducktown 


No. 3, 1928 - 
Montreal, | 
19281 

dot 


. Spring Hill, 


1929.30 


L Cost. per long ton of 2,340 pounds. - 


‘Beatson, 


1922~26. 


, Alagia~ 


Juneau, 1928 
La Colorada, — 
1929 

Tintioc . 


Bunker Hill & 


. Standard, 1929 . 


Sullivan, 1928 ~ 


; Ray, 1928 


Inspiration, 1 


; Miami, 1916 


Braden, 1928 
Eureka-Asteroi 
Marquette 

No. 5, 19292/ 


. Marquette 


No. 2, 1920¥. 
Capote, 1929 
Veta Grande, |: 
1929 | 


928 
d. 


Labor and| Compressed (Power | Explo-~ 
super~ ..| air, drills, | sives | 
_|vision and steel 
$0.893 | $0.153 $0.108 | $0.136 
781 —.092—2—~C—i«dL KD | 093 
562 ni 0070 | .129° 
-675. | - .090 (061) .111 
698 | : .107 6106 | .136 
.808 ' 091 .150 | .093 
1.415 183° 3003 | .267 
347 lig secsily 2040) 
11803 | . +. 0089} .0594 
1.273 236 070 | .278 
5,932. 5270 .215-| .224 
1.934 -| 2/.229 Séna-|) 216? |: 
23714 | 0214 .0381| 0507 
.414 .024 014] 036 
.528 ,043 .064 | ° .065 
,1585 .0128 -,0014] 0216 
927. £134 “4143 | .128 
.633 100 057 | 062 
781 092 lar] 093 
657 111 194 | .108 
1,139 157 “1066 ] .176 


2/ Includes power. 


105 


019 © 


None |° 


043. 


.060 | 
.010 


ov me =n am 


1. .BeL- 


0563 


4084 
"4130 


.0476 
.068 


082 


«105 


; .182, . 


0441 


0154 


039 


103 .- 


.070 
2077 


- 084 


1.246 


1417 
e011 
048 


. 0243 


0137 
161 
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COSTS IN UNITS OF was-ROURS, BPLOSIYES, Sa 


AND POWER: 

Direct costs in units of ene oare: eo Seni ven: timber, and pover, are pre- 
sented in tue following tables. ‘Le various mines are designated by the same num- 
bers as in the preceding tables ard syo1ped according to tiie princival stoping 
method employed. By turning back to tables 1 to 16, the reader wili find referen- 
ces to the original articles from which the deta in the followins tables were taken. 
In addition to the mines listed in tables 1 tu 24 tne followin; tables will include 
data from a number of other uines, references to which will be carried in the foot 
notes, 


fons per men-shift may be commuted by taxing tne reciprocal of the man-hours 
per ton, and miltiplying by the lengta of the.shift, that is 8. : 


The figures in tables ec to dl cover labor for stoping and development combined. 


TABLE 25. ~- hininz costs, open-stope mines, man-hours 


t 


Designetion | Stoping Wan-hours per ton of ore hoisted 
= {method brealzing | Timber4Shovel+haulayeGeneral Surface] Total 
(arill- jing ing and ndere 
Jing and | jhoist- round 


blasting’ ling 


re raat Ee: ao | | 0.264 | -~-|-0:526] 0.193 | 

2. Marquette | Regular stope 
No. 11/ | and pillar 

3. Marquette | Sublevel stop- 


6.090 | ---» |2.073 


454 | 0.073] 370] .237| .179 | ---— | 21.313 


No. 2t/ | ing ena top oes | .316| .208! .217] .202 | ~--- | 1.029 
slicing | 
4. M ee | Sublevel ston) | -.: : 
No. merci ing | 441 048 e012 2178 106 owe 2/.785 
Oe Buse do, | 4485 | w---| .363} 205] .189°] 0.074] 1.316 
Burra | a | 
. 7. Mary Open, under- | — sd Eol ng . 
= a a do. | 301 None |3/. 562| 2321 .149 | ---- | H.244 
9. No. 8. ulne Tereeulas a soils: ad. 
S.2. liisey Pillers 122 | None] .319] .264] .170 | --— | 2/.875 
ouri 
10. Tri-Stat 
No. l ° do. . 7 0377 None} .407| .282/ .275 ---~ | 4.341 
ll. Tri-Stat 
oe : an do. | 02o7 None 45 ts) «109 satan em ent 2/ 876 
e i- t te ° 
=e a = dO. »139 |. None| .262} .366/ .069 069 905 
1777 - 3O - 
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TABLE 25. ~ Mining costs, openestove mines, man-hours 
(Continued) : 


Man~hours per ton of ore hoisted 


Designation Stoping 
method Breexing Timber-—Shovel Haulage} General) Surfaca Total 
(drill- fae ‘ing and under- 
ing and 
blasting! 
13. Waco, Tri- | Irrezular | o YF. 
State Pillars 0.260 | None 0.605| 0.367 | 0.039 ---- B 1,041 
pee Pekay TEA do. .223 |None | .279{ .305} .081 | 9.041] .929 
State 
15. Hartley- | 
| Grantham do. 018 | None 272}; 220 .035 026 771 
16. Hartley do. .229 | None ~198; .0&0 ° 166 040 713 
19. Mascot Open stoping, 
mill-hole | .214 | 0,009] .093/ .368| .147/ ---~| 2/.8a1 
1/ sy stem 
20. Montreal+t/ | Sublevel | 
stoping 347 L133] .114]. .d2l 122 0092; 1.129 
el. Spring Hill] Modified sub- 
level stoping | 1.226 | None e105; .163 219 ~191] 1.904 
22. Rifle, Colo.Regular pillars .330 0240 | 1.000} .280 »020 ~~ a 
23. Granada No pillars 1,557 402; .926}) 1,297 . do4 w--- | 44.536 
25. Presidio j; Irregular | 
| pillers 1.690 ~--- | 1,980] 1.370] .730| .448] 6.218 
26. El Potosi en, under~ Includ- 
reak~ 
ing 
1/ Per Long ton of 2,240 pounds. 
2/ Underground labor only. 
3/ Includes hand tranmmnin;. 
TABLE 26. —- Mining costs, shrinkage~sto mines, man~hours 


Variation o Man~hours per ton of ore hoisted 


Designation stoping 
method Breaking; Timber~ Shovel+ Haulage General | Surfac 
(drill | ing ing 
ing and 
blasting 
27. Harmony On drift 1.190 ~--- | 0,060] 0.040 
pillars | 
28. Nevada- l 3 
Massachu- | do. 8383 |.0,429 | 2/.550; 3/.688 
setts | 
pce pa a a 
1777 -~ 36 - 
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TABLE 26, ~ dining costs, shrinkage-stoping mines, man-hours 
(Scntiaucd) 


] 


-.740 ; (All otzer under;round)} 3.610 | 2.310 | 6.660 


Designation ; _Man-..curs per tom o- ore hoisted 
Variation of seeing, beh een 
method ling and | | ; Hot st- [ground q 
Dinetinge | wt ie oe ees eee 
aA 7 | 
aca [ce Sey li.ca6 i} 0.272 | 1,022} ¢nelued 0.204 | ---- |g2.730 
or stalls | | ed with | 
siovely | 
| | ing, : 
30, Drisy in stulls 1.600 +250 | 4250] 1.600 | .300 |°0.177 | 4.177 
ope eases B drift {1.409 | .282] 1.0sc] .531 | .110] ---- | 3.362 
pillars | - : , = 
Me Forder af jon stalls | ee a) ee .210 | ---- | 41.870 
34, Tock On drift 1.325 ; .117 | .646!Iicluc-} .409| .909]| 2.406 
Hughes piliars - ed with} ~ 7° |: 
S10Ve61- | 
or : <8 | | : - ing. | 
35. Kirklend | crift | 2.060 650 | 1.660{ 1.580 | 1.100] ---- | ¥e.8z0 
Lake Gold | timbers ; 
36. El'coro On stulls 6655 17! 6818 | ---- 677 | 3170] 117 | 2.237 
37. Mogollon On drift 


‘|pillars | 
23, Sylvanite |(n stulls | 1.700 j (all other uderground)| 1.110 | ---- | ¥2.s10 
“er meene fpiuiers, | 642 | 099 | ace! gen | . 074] 073] 1.535 
piliers ; 
40. Mt. Hops, jOn adrift and|’ (uss | .oa5}| .oo2| .418 | .268] .076! 1.205 
N. J. slove apes ; | 
41. Vipond On stulls or Includ- , __. 
Pe 1.338 od iud-| 212/970 | 256 ¥e.826 
| break | 
| 
| | ing 
43. Alasixa~ Coyote blast- | | 
Juneau ing from mins .095 | --- --—=| 6064 | -~-~—| .107] 266 
| ing raises / | 
A. Climasd/ Shrinuge Includ 
Molybdenur|stoping with, .617 | ed vit aaananen 7 1/ - 609 
1329 pillar al | breax- 
‘ | [ing - 
Pe oe ; do. | 4348 | "do. ~-— | 2/ ,748 
L/ Underground labor only. | 2/ Includes tramming, 
3/ Hoisting only. : al Stoping only, development not . 
included - 
5/ Special communication. 6/ Special. communication; costs per long ton of 2,240 
pounds. ~ o | Tie ae a 
1777 
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TABLE 27. - Mining costs, cut-and-fill stoping mines, mati-hours 


Designation 


44. 


45. 


46. 


1/7 Based 
broken. 4 


and-fill 
6416, 


. Ground 


| Hog: 
McIntyre. 


Questa 


Moly bden- 


umn 
Cold 


Spri 
Do 3) 


Lucky | 


poet 


Mate- 
hambre . 
Champion 
1530 


La Color- 


ada. . 
Magma, 


Morning’ . 


Hecla 


Silver 
King Co- 
alition 


Block P?/ 


United | 
Verdel0/ 


l-get: 84 top * 
‘slicing: 1% ~ 


10] I. 


1777 


| Inclined’ and 
'| square set- 


| Hori zontal?/ 


ing . 


balance gh 


Variation of 
stoping 
method 


Horizontal, 
-largely . 
resuing 
Resuing 
dow. 
Resuing; 
rills in 


|. Wide ore 


Horizontal 


Sublevel, 
inclined 


Horizontal §/ 876 
 pimbered. cand 


and rill-and~ 2,208 . 


pillar . = 
isin 514 


7 313 


ting 


Stringer sets; 


stulls, and 1.643 


filling - 


Horizontal, 


some resu- . 1.751 


64% cut—and- 
fill; 27% square 


shrinkae 


Google 


i(drill- 


3e468 © 


1.380 


381. 


cS 


Man-hours per ton of ore hoisted 


Breaking Timber- | Shovel~| Haulage 
and 


ing ing 

3,840 | 1.540 
.589 «236 
.760 | 1.430 
.300 | 41920 
799 .990 


breaking) 


1.740 


606 


breaking) 


-L30 included 


wi 


‘breaking 


(Included with 


843 


(Included with 


th 


899 | #35918 


656 


.. ,632' | 


~ 38 - 


- 762 


n tons of sorted ore hoil tod. 2/ Sorting. 

Includes sorting. 5/ 54 
age stoping, 20% devel opment ‘ore. 6/ Underground labor only, 7 
ghrinkage and square-set stoping. 8/ Includes sorting. 


cut-and-fill, 1 


ce. 


und exe 


= ont a 


238] 1,164 


0456 © 


sneral | Surface] Total 


8.055 


5.819 


5.077 


Based on tons of crude ore 
tting, 14% shrink-~ 
-§0% horizo 


o 


tal cut- 
Ls C. 


I.C. 6785 


2 TS on Ge 


TABLE 28. - Wining costs, square-set stoping mines, man~hours 


ED SN AP GOS OR eS 2 meu - Re SDE ee olin Eimer b SECEDE See ES ee a EE ES 


MENT AC Urs per ton of ore hois tS Me 


Variation Breaking | 
Designation jof squsre- (drilling ‘shovel - Hewlage 'General| Surface 
set method pnd ae wg~ancd: ing : end | under- 


ing) _'f shoisting: ground 


ee ens 
cent a 


59. Argo- |Horizontal |1/ 2.55 0. 2a? i 0. 475 10.514 |! 0.482] --- 6/4.168 
net floors | | ! 
60. Page do. | 222 [included with | .267 , .269| --- / 2.758 
| brealkcing - | 
61. Park- |Inclinea | 980;  °.930 | “300 | .330 : 650 |0.445 | 3.938 
Utah |backs or | | : | 
rills | | . | 
62. Tintic |Vertical 078 1 2.502,1.544 | .695 | 1.345 }1.141 | 8.366 
Stanc- ‘sections | | | 
ard | | : 
64. United do. | saa en es aoe) San E/Sie89 
Verde | | | 
“Glas | | | 
Exten- | 
Sion ! Rh eet 3 4 
56. Ground [Inclined 3.468 linciuded witk | 1.005 | 285 [1.945 | 6.703 
Hor backs, bothh ss breaking | | 
square-set- | oes | 
ting and | s | | 
cut-and-fill! Pos | | 
E. Black ertical 940 ; 1.170) .740 870. | 1.018 
Rock4/ |sections; ! i | 
overhand and | | | 
de rhand | ! | | 
F. Central Horizontal 2.476 jincluded ; .270 | 1.129 | .069 
Eurels with | : 
breakirg |! 


owe - om 


1/ Includes timbering. 2) Waste breaking and na filling on: only. 3/ Underground 
labor only. 4/ 1.C. 6370. 5/ 1.C. 6512. 


TABLE £9. - Miining costs, undercut blocis caving, man-hours 


a 


_——Heuchour ps: r ton of ore procuced 


Designation _ = _ Stoping _|__ Botal underzround __ Total payroll 
65. Ray, 1927 | 0.079 ! 0.750 0.852 
1928 | 069 | .659 738 
67. Miami , | --- ! 296 --- 
68. Braden, 1927 | === .606 . 870 
1928 --- ! 656 919 

ee eae ae ee a NE Ree ee eee 4 
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TABLE 30.- 


ee | 
(drilling | Timbering | \Shoveling! Eaulage | Genorel ‘surface — Fe 
and blast- _ 


Designation 


69. sureka- 
Asteroid 
Montreal 
Iron mine, 
Minnesotas/ 
H. Iron mine, 
hiichigan 
I. Iron mine, 


| 

| 

70. | 
| 

Cuyuna Tange| 
| 

| 

| 

| 

| 

| 

| 

{ 


G. 


J. Iron mine, 
Narquette 
range 

K. Iron mine, 
Gogebic 
range 

L. Do. 


eaetummael 


a 


= Mining costs, sublevel caving, man-hours | 


“Man-hours per per tor ton | of 0: ore hois “aaa 


0.218 


| 
377 1.124 | 
included with | 
breaking «— | 
do. | 

| 


214 


To tal underground 


Total underground 


Total underground 


Total underground 


a: Se - a - 


1/ Iron mines; man-hours per long ton of 2,240 pounds. 
2/ Sublevel caving and some ton — 


3/ Underground labor only. 
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TABLE 31. - Costs, top-slicing mines, men~houre. 


Man~nours urs 3 per ton ton ‘of ore hg ore hois' on a 


Varia- |Breaking | | 
tion (drilling. ee, Seen See dotierai suntace Total 


of top-land blast-|. ing ; ing | 
slicing! i eee oe ois 


0.090 | 0.275 


Designation 


71. Mesabi : 0.359 
range slices, 
mine niga : 
© cars 
72. Marquette | Parallel; - 104 | .307 | -183 | 172 | .137 -219 1.122 ° 
Yo. 5 scraping | | 7 | : 
into | 
chutes | | | | | 
H. Iron mine, | Parallel; | “15 . | Included with ; = .269 179 ! --- (21.154 
rene to cars | 
We. - do. do. | 1.585 - do. | 086 .060 | --- |o .731 
0. do. do. | . 540 do . i .082 155 --- |2/ .777 
P. do. Radial; | | 7 <2 
os 721 - : . do. i .252 154 --- |2/1.127 
to - | 
| 
chutes | Z | - ~ 7 | 
Q. Iron mine, | oF, | 
Vermilion| do. 501 do. | .314 . 448 --- 12/1.263 
range me | oe, | 
R. Iron mine, | ! | | 
Cuyuna do | . 669 | do. | -193 | .210 | ee 2/ .972 
. range a mn es ~~ ji a | 
S. Iron mine, |Farallel; ! | 
Marquette|scrap- |.. .722°. do. ty 6222 | 074 --- i2/1.018 
range ing to ; 
chutes — | | - | 
al aa ee 


1/ fron dines: man-hours per "Lone ton of 2. ve pone 
2/ Underground labory-only. = | 
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I.C. 6785. 
TARLE 32. ~ Explosives, timber, and power consumption. open=stope mines 


| Powsr, kw.~ 
Com- -j|Hoist- 


Designation 


17. Michigan Large 
Copper 3. stopes and 


. Minevills, |trreguler _ 989° , =e 4 
¥: Y.2f nillars roe | | 
2. Marque te {Regular | | | , 
io. oe 1.901 /0.445 | --- | 4.3 
pillar} | ! | 
3. Marquette | Sublevel pe | J | | ae os, pee ee 
Wo. 22/ [stoping 473 | --- | 0.55 4.24 | 3.24 | 1.91] 9.30" 
and top | | . _ 
slicing | | | 
4. Menominee [Sublevel | .826 =m Od - 5.90 ! 3.64 | 2.26; 11.80 
Wo. 12/ stoping | | a an _ 
©. Hanover- Wnderhand Fee : 
; Bessemera/ benching to) .5 --- | --- [2.91 | --- | 4.00] 6.91 
| inclined | | | 7 
stope raised | | 
6. Burra Burra | Sublevel | - 755 610 | .--- w-- | ae ---| 7.92 
stoping | : | 
7. Mary Open, | --- | --- | 6.75 |81.10 | 1.75] 10.50 
uncerhend | lbs. 
7 : stoping {| . coal 7 
8. Ducktown do. «| £654 -~- ~-- ae lip Se ---| €,42 
No. 3 : | 
9. No. 8 liine, Irregular | | 
S. BE. Mis- \pillars | | 
souri | , 
10. Tri-State | do. | 7 | 
No. 1 | | | 
11. Tri-State | do. | 
No. 2 ) | 
12. Tri-State | do. | 
No. 3 | od. 
13. Waco, | do. : oe 
Tri-State | mul 
14. Barr, | do. | 
Tri-State | 
15. Hartley- do . | 
Grantham | 
16. Hartley do. | 
| 
| 
| 
! 


4777 ~- 42 - 


Google 


1.0. 6785 


TABLE 32. - Explosives, timber, and nower consummtion, open-stope mines (Cont'd.) 


a SPAS __ Units ner ton of ore hoisted. _ 
ba 3 , ote Aiport agate ver, Jor. cnr. 
Designation | Stopiny |! Explo-! ' Round ~Com- |Heist- | = 
metnod | sives ae ft. | timber rt ing ‘na jot Total 
oot ee | ponds _jlin. ft.2/| air [haulage | 
1 | | | | | | 
18. Wichigan hong | a | 
Conper C. | narrow ' 6.160 | 13.73 | --- | “== 7 le | eae 8.67+ 
| Stopes and: | | | 206 lbs 
pillars. | | coal 
19. Mascot Mill-hole ; .502 |! --- | --- 3.81 | 1.69 | 4.18) 9.68 
system, | | | : 
irrezular | | 
pillars | a | | 
20. Montreal£/ | sublevel | .250 | 1.65 ; --- {| 4.60} 5.19 | 
stoping | | | : 
el. Spring Hill|Modified (1.262 | 58 sate Ta | = ae | 
sublevel | | | 
stoping | | | | 
22. Rifle, Regulay (1.150 | --- |! --- --- --- | 
Colo. | pillars | | | : ! 
25. Granada {Xo pillars | 5.087 | 2.48 ; =-- | a te 8 4.08 | 
25. Presidio | Irregular 12.006 | --- --- - {14.83 |: 2.38 
: Ipillars | | : | 
26. Bl Potosi |Open, | .603 | --- | --- | 3.61 |. 3.71. 
d= junderkand | } | . ae a 
‘stoping | | | | 
eS Lape, RA See ee | ah. 


1/ Includes lagging. 
2/. Per long tou of 2,240 pounds. Al! others on short-ton basis. 


Lies a ASX 


viaiizes by (501 gle THE OHIO STATE UNIVERSITY 
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TABLE 33. - Explosives, timber, and porver consumption, shrinkaze-stoping mines 


ae Units ver ton of ore hoistea 
Variation of Eaae = mber _ FOWEL, XW: 


. Designation ; shrinkage sives, 
| _ method ° 


27. Harmony Cn drift 


[pillars 
' 28. Nevada- 
Massachu- do. 
' getts’ 


29. Hillside {On pillars 
or on stulls 


30. Daisy On stulls 
$1. Cortez On drift 
| pillars 
33. Verde — Cn stulls 
Central2/ 
34. Teck- =—-«|| On adrift 
 *" "Hughes pillars 
35.. Kirkland | On. drift 
‘Lake Gold | timbers 
36. Zlkoro On stulls 
457. dogollon {Qn arift 
pillars 
38. Sylvanite {On stulls 
59. Engels On drift 
pillars 
40. Nt. Hone, | Cn drift 
N. J. and slope 
pillars "" 
41. Vipond Orn stulls 
or drift 
pillars 
43. Alaska- Coyote blast- 
Juneau ing from 
mining raises 
A. Climax Shrinkage 
Molyodenum| stoping with 
1929 pillar caving 
B. Michigan? do. .630 | 4.08 68 
iron mine 


1/ Includes lagging. 
2/ Stoping only, development not included. 
3/ Per long ton of 2,240 pounds. ~— a 
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TASLE 54. - Explosives, tinber, snd now~er conswmtion, cut-anc-fill stoping mines 


. . 
¢ © es oe 
SS ee | unease © aseme: qupne me ooo anil « ee age ee mere =~ erro en es ee sree ee ee ee em en ae | er ++ ee eee 


_Units per 4 ton-of ore hoisted 
——— — 
{Variation opal es Syplo-|_ imber ‘Fov_r, kw.chr. 
Designation \cut-and-fil1|sives | | Round ! Com- | Enist- 
storing ~ jpownds 2d. ft.) timer Lressed ing and! Otner! Total 
aes eee See OR ne or ae: —[tewlare; | ___ 
Io. fe | 
44. Questa Horizontal, [2.90 | --- : 4.86 {16.98 | eas Srreilh, Segoe 
Liclybdenum | largely | | | | 
resuing | | ! | 
45. Cold _, |!Resuing 14.48 | 4.49 | 43.20 | 29.50 | 12.30 20.00] 61.60 
Sorin sh/ | | : 7 | | 
Do.) do. | $60) 4) 567 ! 6.u0. | 4.50 | 1.90 | 3.16 9.50 
47. itetabeubre |Horizontal pikes 1 1.146 | G.14e8 °°} 8.00 | %.c0 | 3.01)14.01 
| nieces |! 
50. Champion Sublevel, passe 4.20 7 5 112.40 4.90 | 5.30! 21.70 
inclined | : | 
Se. La Coloreda!Horiscatal#/|1.37 | 7.19 | ia : 6.05 | 4.86 .88) 11.29 
53. Magma Timbcred | | 
) rill, and { .90 19. OO | --- [14.17 | 8.92 |11.52) 34.61 
rill-and- | | | | 
villar | | ! | | 
o4. Morning Stringer- | | | | 
set-and- | G64 (12.75 as), | 28.820 4,55 | 6.20; 39.37 
fill | | 
95. Hecla do. | 735 ie al | 1.28 | 10.96 4.85 | 1.70/17.01 
56. Ground Eoz Inclined, | | | | 
| and scuare- 9090 | 2.97 jo oooaen | asi ae See £ole 
setting | | aS | 
o7. Ucluatyre dorizonte19/ 1. 090 | --- tee | 9.84 E.02 | 1.56/.19.42 
o3. Silver King} Stringer | | 
Coalition |sets, stulls|3.697 | ---  )  --- --- | --- | ---./.77.70 
and filling | | | 
C. Block F. Horizontal; /2.854 | 3.96 | 7.54 | 9.97 | 
_ oe resuine | | 
D. “United (64% cut~and- | vi | 
_ verde ~° |fill, 27% 11.028 | 9.47 _ “| 10.15 
jseuare set, | | | | 
84 top slic-| : | 
; ing, ‘Li | | 
shrinkare | | 3 


ec 6 me ee we ee ens wl oe ee emcees ee bee ee ee ee: ees nee + ele ere 


1/ Includes lagging. 

2/ Based on tons of sorted ore hoisted. 

3/ Based-on tors ef crude ore broken. Bie. 

4/ 54% cut-end-fill; 12% square setting; 149 shrintage stoping; 20% development 
ore. ie 

5/ 350% cut-and-fill; balance shrimzarze and square-set stoping. 


r 
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TABLE 35. - Explosives, timber, and power consumption, square-set stoping mines 


Units per ton of ore hoistec 


1/ Includes lagging. 


feet. | 


: Variation of Timber 
Designation Ssquare-set | Explo- Lin. Com 
8 a method gives, | Bd. ft: | ft.3/ 
QU2i0.§ a air 
59. Argonaut | Horizontal 1.C10 | 7.05 1.08 9.02 
floors — 
60. Page do. 1.405 | 15.09 --~ 9,42 
61. Pari--Utah | Inclined | | - 
ae backs or 1.550 | 16.46 --- 6.68: 
| = rills | | 
62. Tintic ‘Vertical 1.068 | 25.51. === 14.90 - 
Standard | sections an 
64. United do.. 2/.390 | 16.82 === 
'  Yerde ; 
axtension | — | 
56. Ground Inclined, -900 | 2.97 -<— -—— 
Hog square set- 
ting and | 
cut-and-f111 | 
E. Black Vertical sec-}; 1.730 | 12.00 2-800 ; 29.80 
Rock tions; over- | . 
| hand and | 
— underhand — | | 
F. Central | Horizontal 1.010] (25.788/) | --- 
Eureka | 


pressed | ing and Cther 


Ree ae an eee 
. 
as 


—_ -- 


kw. -hr. 
Hoist- 


rower 


Total 
haulage | 
9.90 |14.16/33.c8 


2.73 | 2.92}15.07 


| 
6.94 sa 


15.40 [16.30! 46.60 


7 


~-- | 8.75 


| 
| 
| 
[. 
| 
| 
| 


“10.30 |13.60! 53.70 


TABLE 36. - Explosives, timber, and power consumption, undercut block-caving mines 


Variation of 


block caving 


Designation 


65. Ray, 1927 | Shrinkage 


undercut 
: | 


1928 , 
67. Miami Undereut by 
, drifts and 
crosscuts 
Undercut by. 
Widening 
blasts above 
timbered drifts 


68. Bracen ~116 
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Timber 


lin. |G 
Ba. ft. nie ee 
1.7900 | anmm see 


Units ver ton of ore hoisted 
| Power, kw.-hr. 
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TABLE 37. - Explosives, timber, end pover consumption, sublevel-caving mines 


Desiznation Lin. ft Hoisting 
Foard janc cerdg j|Compresse and 
feet jot l-rg eke i oir haulaze 

69. Eurelma- 3.35 =<= 5.63 5.32 

Asteroid | 
70. Montreal - 590 2.76 == ; 3.31 1.13 6.24 
| | | fous 0.32 
| pound 
| coal 
G. Iron mine, » 421 1.51 10.0013 CC. See | 
Michigan ! : 
E. Do. | 722 po Wh. “ene i; 4.66 : 3.34 


l 
See ee eee ieee ee ee, eee wow teed een eee ae ame ae @ os. 


TAPLE 38. - Exnlosives, tinver, and power consxaotion, top-slicing mines 


i uwies oe ad DOT... __ Fower, kw 
Designation Variation of |Rxplo-| | iin ft. Com- ; Hoist- 
ton slicing | Sives,| Ba. ft.| or cores |pressed/ing and |Other |Total 
pound. |... jof legaing| air | haulage : 
71. Mesadi. Parallel | | | 
range slices, '6.395 | 2.83 | ? a= |. SS 
mine scraping ! | | 
to cars | | 
72. Marquette |Parallel, | .406! .67 ? 4.49 ! 3.38 
Xo. 5 scraping 
to chutes | | | 
M. Iron mine,|/Parallel, | .801; ? | =? 1.44; 1.06 
Mesabi scraping | | | 
raxnze to cars | 
N. Do. do. : 694 | 2.49 78 78 
| .0C12 eds 
O. Do. do. | 463 | 1.08 1.256 - .84 
| | .0912 cds.! 
Pp. Do. Radial 1 1562) --- 2.21 1.78} 1.41 
scraping | .CO32 eds. 
to crutes j 
Q. Iron mine,| do. | 433 | = = 1.78 | 2.89 | .67] 5.25 
Varmilion ! | 
range 
R. Iron mine, do. | “Oda, Sse 846 2.47 1.394 | 7.70111.51 
Cuyuna | 
range : 
S. Iron mine,| Parallel | -365 | 1.376 3.052 7.57 | 5.37 | 3.47/16.41 
uarquette 
—____Tange __ 4 SSE See ae eae 
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